Stabilization of alpha-helix structure by polar side-chain interactions: complex salt bridges, cation-pi interactions, and C-H em leader O H-bonds.
It is generally understood that helical proteins are stabilized by a combination of hydrophobic and packing interactions, together with H-bonds and electrostatic interactions. Here we show that polar side-chain interactions on the surface can play an important role in helix formation and stability. We review studies on model helical peptides that reveal the effect of weak interactions between side chains on helix stability, focusing on some nonclassical side-chain-side-chain interactions: complex salt bridges, cation-pi, and C-H em leader O H-bonding interactions. Each of these can be shown to contribute to helix stability, and thus must be included in a comprehensive catalogue of helix stabilizing effects. The issue of the structure of the unfolded states of helical peptides is also discussed, in the light of recent experiments showing that these contain substantial amounts of polyproline II conformation.